Role of metal cations in the regulation of NADP-linked isocitrate dehydrogenase from porcine heart.
The regulatory role of divalent metal cations in the NADP-linked isocitrate dehydrogenase (EC 1.1.1.42) from porcine heart was analysed. Saturation curves with respect to the substrate threo-DS-isocitrate complexed with the metals including manganous, cadmium, cobaltous and zinc ions showed sigmoid relationships characteristic of allosteric enzymes. The Hill's interaction coefficients were 1.90, 1.75, 1.28 and 1.12, respectively. Saturation kinetics of the substrate-metal complexes including magnesium, ferrous and nickel ions exhibited normal hyperbolic curves with Hill's coefficients of 1. The ionic radii of metal cations were closely correlated with the maximal velocity, the enzyme affinity and the Hill's n11 values for the substrate-metal complexes. Cooperative interactions of metal-substrate complexes with NADP-isocitrate dehydrogenase are discussed in relation to the sites of the enzyme for the binding of the metal-substrate complex.